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XVHG7KHVHPRGHOV DUHGHVLJQHG WR ILQGRXW WKHRSWLPDO RSHUDWLRQ VWUDWHJ\RIZDWHUPDQDJHPHQW V\VWHPVGXULQJ














































































   
5,6.ZDVGHVFULEHGE\HTXDWLRQ&DOFXODWHGRQWKHVDPHEDVHOLNH5,6.ZKHUH/LNHOLKRRGZDVPXOWLSOLHG
E\&RQVHTXHQFH'LIIHUHQFHEHWZHHQ5,6.DQG5,6.LVKRZWKHOLNHOLKRRGZDVFDOFXODWHG,QWKLVULVNGHILQLWLRQLV
OLNHOLKRRGFDOFXODWHGDV UDWLRQEHWZHHQ WRWDO VXPRIZDWHUGHILFLW HYHQWV6W(9(176 WR WRWDO WLPH77KDWPHDQV WKH
SUREDELOLW\RIIUHTXHQF\RIV\VWHPIDLOXUHLVGHILQHG&RQVHTXHQFHZDVFDOFXODWHGDVUDWLREHWZHHQVXPRIXQGHOLYHUHG
ZDWHUYROXPHLQWRV\VWHP698:WRWKHWRWDOYROXPHRIUHTXLUHGZDWHULQV\VWHP95:
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
5HOLDELOLW\57(03ZDVGHVFULEHGOLNHV\VWHPUHOLDELOLW\DVUDWLRRIWLPHRIVDWLVIDFWRU\VWDWHRIV\VWHPWRWRWDOWLPH





















LL7NN7= W42W429   
:KHUH9=PD[LVPD[LPDOUHVHUYRLUDFWLYHFRQVHUYDWLRQVWRUDJHFDSDFLW\IXOOUHVHUYRLUVWRUDJHFDSDFLW\27LLVWRWDO
RXWIORZZDWHUIURPUHVHUYRLUDQG4LLVLQIORZZDWHUWRUHVHUYRLUIRUL «N27NLVWRWDORXWIORZZDWHUIURP











NLL7N7 4422   
*HQHUDOO\ WKH WRWDORXWIORZYDOXH27 LVGHFLVLRQYDULDEOH LQ WKH VLPXODWLRQPRGHO(DFKFKDQJHRI27 OHDGV WR
FKDQJHLQWKHULVNRUUHOLDELOLW\RIVWRUDJHZDWHULQUHVHUYRLUDVZHOODVULVNRUUHOLDELOLW\RIZDWHUVXSSO\8QVDWLVIDFWRU\
VWDWH RUZDWHU GHILFLW RI WRWDO RXWIORZ LV GHVFULEHG DV VWDWHZKHQ DFWLYH FRQVHUYDWLRQ VWRUDJH FDSDFLW\ LQ UHVHUYRLU
H[FHHGVYDOXHRI9=PD[7KHWRWDORXWIORZ27LVVSOLWXSWRULYHURXWIORZ2DQGZDWHUGHPDQG2:65LYHURXWIORZ2






















































7KH UHVXOWV RI RSWLPL]DWLRQ RI RSHQ UHVHUYRLU VLPXODWLRQ PRGHO DUH LQ WKH JUDSKLFDO DQG WKH QXPHULFDO IRUP
*UDSKLFDOIRUPLVSUHVHQWHGE\3DUHWRFXUYHVDQGQXPHULFDOIRUPLVFKDUDFWHUL]HGLQWKHIRUPRI3DUHWRFXUYHGDWD
VHWV7KHQWKHHDFKOLQHRIWKHVHGDWDUHSUHVHQWVDSRVVLEOHYDOXHVRIWRWDORXWIORZVGHFLVLRQYDULDEOHVZDWHUGHPDQGV



















































0RQWK 6ROXWLRQ$5,6.:6 6ROXWLRQ%5,6.:6 6ROXWLRQ&5,6.:6 6ROXWLRQ'57(03:6
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VHFXUH SDUDPHWHUV RI UHVHUYRLU RSHUDWLRQ ZDV XVHG DV ZHOO )RU VHFXULW\ DQDO\VLV WKH RFFXUUHQFH WHPSRUDO DQG
YROXPHWULF UHOLDELOLW\ DUH QRUPDOO\ XVHG LQ WKH&]HFK5HSXEOLF 7KH FRPELQDWLRQ RI 5LVN DSSURDFK DQGPXOWLSOH
REMHFWLYHRSWLPL]DWLRQPHWKRGKDYHEHHQQHYHUXVHGLQWKH&]HFK5HSXEOLF
8VLQJPXOWLSOHREMHFWLYHRSWLPL]DWLRQDSSURDFKWRFUHDWLQJWKH3DUHWRFXUYHVDQGGDWDEDVHVRIVDWLVIDFWRU\WRWDO
RXWIORZVDQGZDWHUGHPDQGFRXOGEHJXDUDQWHHG WKHEDVHVRIZRUNZLWK ORQJ WHUPZDWHUPDQDJHPHQWSROLF\DQG
SODQQLQJRQWKHGLIIHUHQWOHYHOVRIK\GURORJLFVHFXULW\(DFKSRLQWRI3DUHWRFXUYHVLVWKHVSHFLILFVROXWLRQIRURSHUDWLRQ
RIUHVHUYRLURXWIORZDVZHOODVWKHVSHFLILFGUDIWIRUK\GURSRZHUSODQQLQJ7KDWPHDQVWKLVUHVXOWVFDQEHXVHGIRU
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